Transformation of murine myelomonocytic cells by myc: point mutations in v-myc contribute synergistically to transforming potential.
The v-myc oncogenes of chicken retroviruses (including MC29) bear point mutations relative to chicken c-myc. These mutations result in several amino acid differences in the encoded proteins. We have used recombinant murine retroviruses containing various myc alleles to analyse the myelomonocytic transforming potential of the myc oncogene. The myc alleles used were MC29 v-myc, chicken c-myc, chimeric genes combining 5' sections of v- or c-myc with 3' sections of c- or v-myc, and mouse c-myc. The same retroviral vector (based on the genome of Moloney leukemia virus) was used for each allele and the genes were translated from genomic message. By infecting the primary mouse tissues, bone marrow, peritoneal-derived macrophages and mixed embryonic tissue with the recombinant viruses, variation was found in the transforming efficacy of these alleles: v-myc was most effective, followed by the two chimeric genes, whereas c-myc (chicken or mouse) was least effective in eliciting myelomonocytic transformation. Viral gag sequences were not necessary for this transformation. In each case, the transformed monocytes were growth factor-dependent and non-immortal. However, v-myc transformed monocytes (though not monocytes transformed by other myc alleles) were able to progress to an immortal, growth factor-independent phenotype. Our results indicate that v-myc is far more effective than c-myc in eliciting myelomonocytic transformation; that this is due to combinatorial effects of 5' and 3' mutations in the v-myc gene; and that secondary events in addition to these mutations are required for transformation of myelomonocytic cells to an immortal, tumorigenic phenotype.